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The value of current density is constant, ImA/cm 2 . Luminous 
efficiency is denoted as Lumi. Effi. External quantum efficiency 
is denoted as EXQ. 
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l.Introduction 
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"Details of the development of organic EL materials 



1985 Beginnin g of research and development, Discover y of blue light-emitting materials I 

i (styryl derivative) 



1987 Report on a multiplayer device structure by Dr. Tang, K odak 
| 1997 Reaching the region of practical performance of blue materials 



1999 Adoption of blue light-emitting materials for an area-color 



2001 Placing on the market of blue light-emitting materials for a full-color 



2002 Development of red light-emitting materials for a full-color 
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2.Performance of rece nt organic EL materials — Green to Orange 
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2.Performance of recent organic EL materials — Red 

f Spectral Luminous Efficiency (lm/wy 
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1 Light Emitting 



2 Perfotmance of recent organic EL materials — White 

[ Spectral Luminous Efficiency (lm/W) A 
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3.0 Problem of conventional red materials 
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3.0 Problem of conventional red materials 
: Problem of conventional red materials | 

1) Energy transfer efficiency from a, host material to red dopant is 
small. 



♦Example of countermeasures 
SANYO-Kodak Group 

Improves energy transfer by assist doping 

• Enhancement of color purity 

• Luminous efficiency 2.8 cd/A j 
- Life time more than 8000 hours (initial luminance 560 nit) ! 



3.0 Problem of conventional red materials 

Problem of conventional red materials 

2) Light .fades when dopant is added in high concentrations. 
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♦Example of countermeasures 
Toray Group 

Introduces steric constraint substituent to dopant 
Adoption of new host 

• Enhancement of color purity 

# Luminous efficiency 4.5 cd/A 
' Life time more than 10 thousand hours (initial luminance 200 nit> 
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3.1 New red materials 




* This time, success in red light emission having high efficiency and 
long life time by developing new red dopant ' 

* Luminous efficiency 3.5 cd/A 

* Spectral luminous efficiency 3 lm/W 

* Life time more than 10 thousand hours (initial luminance 500 nit) i 



3.1 New red materials 
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Red dopant PI (condensed aromatic ring system) 



Adding in high concentrations is possible. | 

1. Red light emission without assist doping is possible. 

2. Electric charge transportation among dopant is possible 
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3.1 New red materials 
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New mechanism in PI system Conventional system (Alq:DCM) 
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3.1 New red materials 
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Concentration quenching is controlled. 

Lowerization of voltage by electric charge transport among dopant 



3.1 New red materials 
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3.1 New red materials 
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Performance of red EL device using PI 



Cone. 


Vol. 


Lumi 
nance 


CIE 


L/J 


Lumi 
Eff. 


EXQ 


Peak 


wt% 


V 


nit 


X 


Y 


cd/A 


Im/W 


% 


nm 


2.7 


4.35 


60 


0;61 


0.39 


6.0 


4.3 


3.5 


602 


9.1 


4.52 


38 


0.64 


0.36 


3.8 


2.6 


2.7 


610 


21 


3.56 


35 


0.64 


0.36 


3.5 


3.1 


2.7 


614 


51 


2.89 


35 


0.63 


0.37 


3.5 


3.8 


2.5 


610 


100 


2.71 


26 


0.60 


0.40 


2.6 


3.0 


1.4 


593 



efficiency is denoted as Lumi. Effi. External quantum efficiency 
is denoted as EXQ. 
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3.1 New red materials 



Change in luminance with time 
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3 .2 Orange ma terials 
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Wh ft e I Chromaticity x,y = (0.56,0.43) 



High efficiency L/ j = 1 1 cd/A 



L ong life tim e Luminance half life time 16,000hr 
" ( @l_o=1 OOOnlt) 
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3.2 Ora nge materials 
3000 
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Change in luminance with time 
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3.3 White material s 
2 wavelength white method 
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Identical host layer 
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3.3 White organic EL 
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Status of developme nt of organic EL ma ^j~^ Z^ 
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4.Summary 



1) New dopant PI 

2) w , i8W .j^es* g added ,n — — 

♦Realize of long life and high efficiency 

3) White 
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'Realize of long life time and high efficiency, no change 



in color with time 



3-12 



